1
With growing concerns of energy sustainability, greenhouse gas emissions, and climate change 2 issues, there is an increasing interest in better understanding the vehicle ownership and 3 utilization decisions so that effective policies can be implemented to reduce the negative impacts 4 of private automobile usage. While there is a rich body of literature regarding long-term 5 decisions of vehicle ownership and composition of vehicles, the short-term vehicle utilization 6 decisions of choice of vehicle from a household's vehicle holdings and distance traveled to 7 access opportunities and the interrelationship between the two dimensions is less understood. 8 The study attempts to contribute to the literature on short-term vehicle utilization decisions using 9 data form the National Household Travel Survey (NHTS) collected in 2009. A latent class 10 segmentation model was estimated with alternate interrelationship structures as the latent classes.
11
Within each latent class, the choices were modeled consistent with the interrelationship structure 12 by introducing first choice as an explanatory variable in the model of second choice. 13 Additionally, scale was introduced to account for differences in the choices and 14 interrelationships across regions. Most of the model estimation results were behaviorally 15 plausible and consistent with expectations. A significant finding from the study was that 16 interrelationships in both latent classes turned out to be insignificant. It was also found that latent 16 are also a number of studies that have studied the role of different factors including socio-17 economic and demographic variables (5), land use variables (6-7), and psychological factors (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) 9) for explaining the heterogeneity in longer-term vehicle ownership and utilization choices. 19 On the other end of the time scale are the short-term choices typically operating within a 20 day including choice of vehicle from the household vehicle holdings and distance traveled to 21 pursue activity and travel needs. It is important to study the short-term decisions because they 22 have direct implications for the fuel consumed and the emissions generated. While there is a 23 tremendous amount of research into the longer-term choices, the research on the shorter-term 24 choices is limited and lacking. In most studies, short-term vehicle utilization choices are 25 considered at an aggregate level (e.g. household-level) over long time periods (e.g. annually) (3, 26 10). However, such an aggregation fails to account for household-level tradeoffs and 27 interactions, and ignores the role of daily activity-travel engagement choices on short term limitations. The studies either do not consider the interrelationships (14-15) or they assume a 6 single interrelationship to hold for the entire population (11-12) when in reality it is possible that 7 different interrelationship structures are plausible for different segments of the population. 8 Therefore, there is a need for modeling frameworks that can accommodate different 9 interrelationship structures for different segments of population simultaneously to accurately 10 describe the underlying decision-making process.
The primary objective of this study is to add to literature on disaggregate analysis of 12 short-term vehicle utilization decisions that is less understood. The study attempts to explore the 13 different factors influencing the vehicle choice and distance decisions while also accommodating 14 the interrelationship structures between the choices. The study also attempts to explore 15 differences in the short-term vehicle utilization choices across different regions characterized by 16 varying degrees of automobile dependency and transit usage.
17
The modeling approach used in the study is based on the concept of latent class 18 segmentation framework (16) (17) (18) . A latent class segmentation framework theorizes that The rest of the paper is organized as follows. In the next section the proposed latent 43 segmentation methodology is presented. In the following section, the data used in the study and 44 the sample composition is described. In the fourth section, results are presented followed by 45 conclusions in the fifth section. for the sake of empirical identification.
41
With the above as preliminaries, the probability that individual will select latent 42 segment is given as shown below in Equation 4:
The probability associated by individual in latent segment for selecting vehicle type choice 4 is given below in Equation 5:
For the distance logged variable, the probability that the individual selects a value is given 9 as:
10 11 The log-likelihood function was coded in GAUSS matrix programming language and the 26 unknown parameters: , , , , and were estimated using the maximum likelihood 27 estimation technique. 
Model Estimation Summary

21
In this study, a total of six different models were estimated. The models along with model 22 estimation summary statistics are shown in Table 2 . All models were statistically significant and 
Estimation Results for the Latent Segment Model
41
The model estimation results for the latent segmentation component are presented in where DVT interrelationship structure holds.
10 11
Role of Interrelationship
12
The coefficients for the interrelationships provide plausible signs with increasing distance 13 positively affecting the choice of Auto and Van, and decreasing the probability of selecting SUV 14 in the DVT structure (Table 5b ). On the other hand in the VTD structure, the choice of vehicle 15 type has a negative influence on the distance traveled across all vehicle types compared to Truck 16 with the highest negative coefficient for Auto, followed by Van, and SUV (Table 4) 
Role of Socio-economic and Demographic Characteristics
